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FLUID FLOW RESTRICTION INDICATOR 

BACKGROUND 

The present disclosure is directed to an indicator for 
restricted ?uid ?oW. More speci?cally, the present disclosure 
is directed to a visible indicator for a ?lter system that pro 
vides a signal When ?uid ?oW through a ?lter is undesirably 
restricted. 
Many systems include a ?ltered ?uid intake in order to 

operate, and an example of such a system is an internal 
combustion engine. The internal combustion engine includes 
a ?ltered air intake that supplies ?ltered air for combustion to 
the cylinders. The ?lter can become clogged or restricted With 
particulates. Subsequently, air?oW to the cylinders becomes 
restricted, Which can negatively impact the performance of 
the engine. These performance degradations are not alWays 
immediately noticeable to the user. Taking a ?lter assembly 
apart to inspect it is often tedious. Also, a user often is not able 
to visually determine Whether the ?lter is suf?ciently clogged 
to create degradation in performance. According, there is a 
need for a device to indicate When a ?uid ?lter is undesirably 
restricted. 

Several types of indicators for restricted ?uid ?oW are 
knoWn. Some devices are relatively expensive real-time pres 
sure indicators. Often these real-time pressure indicators 
reset themselves When the engine is turned off and there is no 
?oW of air in the intake. These devices are useful When the 
user of the engines monitors the condition of the engine While 
the engine is turned on. But such indicators do not provide an 
indication to a service person that is maintaining or repairing 
the engine When the engine is turned off. 
One device directed to providing a visual indication of 

restricted air loW even after a compressor is turned off is 
described in US. Pat. No. 5,616,157. The device includes a 
movable ball separating tWo chambers. A ?rst chamber is in 
communication With the ?ltered air?oW, and a second cham 
ber is in communication With the ambient atmosphere. As 
pressure drops in the ?rst chamber as a result of a restricted 
air?oW, the ball is draWn into the ?rst chamber. After the ball 
has moved a threshold amount, the ball releases an indicator 
?ag that remains released after the compressor has been 
turned off or restarted. 

There is a continuing need, hoWever, to provide a relatively 
inexpensive, responsive, and accurate indicator for restricted 
?uid ?oW that maintains the alert after the ?uid ?oW has 
stopped. 

SUMMARY 

The present disclosure is directed to a relatively inexpen 
sive visible indicator for a ?lter system that provides a signal 
When ?uid ?oW through the ?lter is undesirably restricted and 
maintains the signal after the system is turned off. The indi 
cator is responsive and accurate, and can be formed as a 
relatively loW-pro?le device to be suitable for a Wide variety 
of systems and applications. 

In particular, the disclosure is directed to an indicator suit 
able for signaling restricted ?oW of a ?uid through a ?lter 
mounted in a ?lter assembly. The indicator includes a housing 
having an inner cavity. A de?ectable diaphragm is disposed 
Within the housing and separates the inner cavity into ?rst and 
second chambers With a generally ?uid-tight seal. The ?rst 
chamber is adapted to be in ?uid communication With the 
?lter assembly, and the diaphragm is de?ectable from a neu 
tral position in response to applied pressures Within the ?rst 
and second chambers. A tab assembly is included in the 
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2 
indicator opposite the diaphragm from the ?rst chamber. The 
tab assembly includes a hole. The tab assembly also includes 
a ?ag moveable along a ?rst axis from a ?rst position Wherein 
the ?ag is Within the housing and a second position Wherein 
the ?ag extends from the housing. A pin is operably coupled 
to the diaphragm and protrudes along a second axis from the 
diaphragm into the hole and through the tab assembly When 
the diaphragm is in at least the neutral position. The second 
axis is nonparallel to the ?rst axis. Movement of the ?ag from 
the ?rst position to the second position is actuated in response 
to the diaphragm being de?ected a selected amount from the 
neutral position into the ?rst chamber and the pin being 
removed from the tab assembly. 

The indicator includes several advantages, and a feW of the 
advantages are mentioned here. For example, the indicator 
can be easily manufactured to include loW-cost polymeric 
parts. The design of the indicator can provide for a larger 
diaphragm, Which is more accurate and responsive than other 
examples of the related art. Also, the ?rst and second axis 
operation described above provides for a loWer pro?le device 
than some of the examples of the related art, enabling the 
indicator to be used in tight spaces and in a variety of systems 
and applications. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic vieW of an environment of the present 
disclosure. 

FIGS. 2A and 2B are schematic vieWs of an indicator of the 
present disclosure. 

FIG. 3 is an exploded vieW of a particular example of the 
indicator of FIGS. 2A and 2B. 

FIG. 4 shoWs a partial cutaWay side vieW of a portion of the 
particular example of FIG. 3. 

FIGS. 5A, 5B and 5C shoWs perspective vieWs of three 
examples of the diaphragm operably coupled to the pin suit 
able for use in the example of FIG. 3. 

FIG. 6 shoWs an exploded perspective vieW of a selected 
portion of the indicator in the example of FIG. 3. 

FIG. 7 shoWs a second embodiment of a component in the 
portion of FIG. 6 in the example of FIG. 3. 

DESCRIPTION 

This disclosure relates to an indicator for restricted ?uid 
?oW. The disclosure, including the ?gures, describes the indi 
cator With reference to a several illustrative examples. For 
example, the disclosure proceeds With respect to an air?oW 
indicator used With an internal combustion engine, as 
described beloW. HoWever, it should be noted that the present 
invention could be implemented in other system or With other 
?uids, as Well. The present invention is described With respect 
to the air?oW indicator for illustrative purposes only. Also, the 
disclosure includes particular examples of the indicator, but 
by no means is the disclosure limited to the examples beloW. 
Other examples are contemplated and are mentioned beloW or 
are otherWise imaginable to someone skilled in the art. The 
scope of the invention is not limited to the feW examples, i.e., 
the described embodiments of the invention. Rather, the 
scope of the invention is de?ned by reference to the appended 
claims. Changes can be made to the examples, including 
alternative designs not disclosed, and still be Within the scope 
of the claims. 

FIG. 1 is a schematic vieW of a system 20 having a ?ltered 
?uid intake. The system 20 includes a ?lter assembly 21 and 
other operative components 26. The ?lter assembly 21 
includes a ?uid ?lter 24. Fluid 22 enters the system 20 and is 
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passed through the ?uid ?lter 24. Filtered ?uid 25 is then 
passed through the ?lter assembly 21 to the operative com 
ponents 26. An indicator 28 is disposed in the system 20 so as 
to be in ?uid communication With the ?ltered ?uid 25 in the 
?lter assembly 21. In one example, the system 20 is an inter 
nal combustion engine. Air is passed through an air ?lter, and 
?ltered air is supplied to the cylinders of the internal combus 
tion engine. The indicator 28 is disposed in the system to be in 
?uid communication With the ?ltered air ?oWing to the cyl 
inders. As the ?lter 24 becomes dirty or is otherWise clogged 
With particulates, ?uid ?oW is restricted to the operative com 
ponents 26. Based on the restricted ?oW, the indicator 28 
inferentially senses the ?lter is clogged and provides a signal 
to an operator. 

FIGS. 2A and 2B are schematic vieWs of the indicator 28. 
The indicator 28 includes housing 30 having an inner cavity 
32.A de?ectable diaphragm 34 is disposed Within the housing 
30 and separates the inner cavity 32 into a ?rst chamber 36 
and a second chamber 38. The diaphragm 34 provides a 
generally ?uid-tight seal betWeen the chambers 36, 38. “Gen 
erally ?uid-tight” refers to a seal that has a leakage rate loW 
enough to not interfere With the operation of the diaphragm 
and the indicator. The ?rst chamber 3 6 is adapted to be in ?uid 
communication With the ?lter assembly 21, as indicated 
above. In one example of the internal combustion engine 
application, the second chamber is in ?uid communication 
With the ambient atmosphere. FIG. 2A shoWs the diaphragm 
34 in a neutral position. The diaphragm 34 is de?ectable from 
the neutral position in response to applied ?uid pressures 
Within the ?rst and second chambers 36, 38. The diaphragm 
34 is also operably coupled to a pin 40 that extends into the 
second chamber 38 in the example. The indicator 28 also 
includes a tab assembly 42 disposed Within the second cham 
ber 38 in the example. The tab assembly 42 has a hole 44 
adapted to receive the pin 40. The tab assembly includes a ?ag 
46 moveable along a ?rst axis 48. FIG. 2A shoWs the ?ag 46 
in a ?rst position Where the ?ag is disposed Within the housing 
30. In FIG. 2B, the ?ag 46 is in a second position Where the 
?ag 46 extends from the housing 30. 

FIGS. 2A and 2B illustrate hoW the ?ag 46 moves from the 
?rst position to the second position. In FIG. 2A, the pin 40 
protrudes along a second axis 49 from the diaphragm 34 into 
the hole 44 and through the tab assembly 42 When the dia 
phragm is in at least the neutral position. The second axis 49 
is nonparallel to the ?rst axis 48, and in the example the axes 
48, 49 are generally orthogonal to one another. As ?uid pres 
sure in the ?rst chamber 36 is decreased relative to the pres 
sure in the second chamber 38, the diaphragm 34 is urged into 
the ?rst chamber 36 and aWay from the neutral position 3411. 
When the differential pressure in the chambers 36, 38 has 
surpassed a threshold or selected amount, the ?ag 46 is actu 
ated and moves into the second position. In the example, the 
de?ected diaphragm removes the pin 40 from the hole in the 
tab assembly 42, and the biased ?ag 46 is actuated to be in the 
second position. In the example, the ?ag 46 remains in the 
second position until the operator resets the indicator 20. 

FIG. 3 shoWs one example of the indicator 28. The example 
indicator 50 includes a base 52 that is adapted to be coupled 
With a cover 54 to form an internal cavity. A de?ectable 
diaphragm 56 is disposed Within the internal cavity and 
against internal edges of the base 52. A ?rst chamber is 
formed betWeen the diaphragm 56 and base 52, and a second 
chamber is formed betWeen the diaphragm 56 and cover 54. A 
calibration spring 58 is disposed Within the ?rst chamber and 
acts betWeen the base 52 and diaphragm 56. The diaphragm is 
operably coupled to a pin 60 that extends into the second 
chamber. A tab assembly 62 is disposed Within the second 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
chamber and includes a reset spring 64 and a ?ag 66. The ?ag 
66 includes a hole 68 that is adapted to mate With the pin 60 
When the ?ag 66 is in the ?rst position. The reset spring 64 
biases the ?ag 66 and urges the ?ag 66 through an opening 70 
in the cover 54 to the second position When the pin 60 is 
removed from the hole 68. A guide plate 72, in this example, 
is disposed in the second chamber and provides a path of 
movement for ?ag 66 as it travels betWeen the ?rst and second 
positions. 

FIG. 4 shoWs a more detailed vieW of the components of 
the example indicator 50 including the base 52 and calibration 
spring 58. The base 52 includes a foundation 74 connected 
With a tap 76. The example shoWs the foundation 74 integrally 
formed With the tap 76, but other connections betWeen the tWo 
are contemplated. 
The tap 76 is adapted to attach the indicator 50 to the ?lter 

assembly 21. In the example, the tap includes circumferential 
ridges 77 that can create a ?uid-tight seal betWeen the tap 76 
and the ?lter assembly 21. For instance, the tap 76 can be ?t 
into a ?lter head of ?lter assembly on an internal combustion 
engine. The circumferential ridges 77 form a generally air 
tight seal With the ?lter assembly and no grommet is needed. 
The tap can also be adapted to ?t With any number of ?lter 
assemblies, and include such features as pitched threads, 
extensions With ridged lips (to connect to a ?lter hose), or the 
like, to provide a generally ?uid-tight seal With the selected 
?lter assembly. The tap 76 also includes an inlet 80 that leads 
into the interior of the base 52. An elongate tube 81 that 
extends into and concentrically Within the tap forming a 
recess 82 de?nes the inlet 80. The recess 82 is used to house 
the calibration spring 58. When the base 52 is coupled to a 
?lter assembly, the inlet is in ?uid communication With the 
?lter assembly and the ?rst chamber. 
The calibration spring 58 provides loW-pressure calibra 

tion of the diaphragm 56. The spring 58 provides a holding 
force to prevent de?ection of the diaphragm 56. When the 
?uid pressure is su?iciently loW in the ?rst chamber relative 
to the pressure in the second chamber, the spring 58 is 
designed to compress and to alloW the pin 60 to release the 
?ag 66. In the example, the spring 58 is an hourglass-shaped 
compression spring to reduce the likelihood of buckling. 
Preferably, the spring includes a resonant frequency outside 
of the operating range of the system 10. In the example Where 
the spring 58 is used With an internal combustion engine, the 
resonant frequency is chosen to be outside the range of 500 
HZ to 6000 HZ. 
The foundation 74 is preferably pan-shaped, or “birdbath 

like,” as indicated in the ?gures Where the foundation 74 is 
Wider than the tap 76. The exterior of the foundation 74 can be 
constructed to include angularly spaced-apart ribs 75 to add 
rigidity to the base 52 and to support the indicator 50 on a ?lter 
head of a ?lter assembly, or the like. The example includes an 
interior lip 84 and inlet tip 85 positioned to prevent over 
de?ection of the diaphragm 56 that may cause damage to the 
indicator 50. The pan-shaped feature of the foundation 74 is 
advantageous in that it permits the use of diaphragm having a 
relatively large surface area as compared to the siZe of the 
indicator 50. The large surface area of the diaphragm 52 
provides for a more responsive diaphragm 52 and for more 
accurate de?ection of the diaphragm 52. 

FIGS. 5A, 5B and 5C shoW three different examples of 
diaphragms operably coupled to a pin that are suitable for use 
With the example indicator 50. The ?rst example diaphragm 
52a, shoWn in FIG. 5A, includes a generally compliant dia 
phragm member 15211 and a generally stiff protector disk 
18611 With pin 16011. The diaphragm member 15211 has a 
diameter large enough to ?t across the foundation 74 and 
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provide a generally ?uid-tight seal in the ?rst chamber around 
the edges of the diaphragm 15211. The protector disk 18611 has 
a diameter that is smaller than the diameter of the diaphragm 
member 15211 and permits the edges of the diaphragm mem 
ber 15211 to de?ect into the ?rst chamber. The protector disk 
18611 is disposed betWeen the diaphragm member 15211 and 
the calibration spring 58, and provides a suitable surface to act 
against the spring 58 and protect the diaphragm member 15211 
from tearing. The pin 160a ?ts through a hole 188 in the 
diaphragm member 15211 to extend into the second chamber 
and engage the tab assembly 42. The pin 160a ?ts into the 
hole 188 so as to still provide a loW enough ?uid leakage rate 
to permit the indicator 50 to operate correctly. In the example 
indicated, the disk 86a and the diaphragm 52 are not other 
Wise attached to each other in diaphragm 52a. 

The second example, shoWn in FIG. 5B, includes a dia 
phragm member 52b having a relatively stiff inner disk 18619 
With pin 16019 and a relatively compliant outer ring 15219 
attached to each other to form a single piece component. The 
compliant outer ring 15219 is Wide enough to permit a ?exible 
seal throughout the full stroke of de?ection and intended 
temperature range of the indicator 50. The stiff inner disk 
186b obviates the need for the protector disk 18611 in the 
tWo-piece diaphragm-pin shoWn above in FIG. 5A. The dia 
phragm member 52b is manufactured to form a generally 
?uid-tight seal betWeen the inner disk 18619 and the outer ring 
15219. 
The third example, shoWn in FIG. 5C, includes a dia 

phragm 520 having a relatively compliant member 1520 sand 
Wiched betWeen tWo relatively stiff disks 186c, 1880. The 
disks 1860 and 1880 are riveted together. Disk 1860 is adapted 
to act against the calibration spring 58. Disk 1880 includes an 
integrally formed pin 160c adapted to actuate the tab assem 
bly 62. 

FIG. 6 shoWs a particular example of the guide plate 72 and 
tab assembly 62. The tab assembly 62 includes the ?ag 66 and 
reset spring 64. The guide plate 72 can be used to compress 
the diaphragm 52 against the foundation 74 to create the seal 
When the indicator 50 is assembled. The guide plate 72 
includes a main surface 73. The guide plate 72 in the example 
provides structures to de?ne a path of movement for the ?ag 
66. The guide plate also can provide a surface against Which 
the reset spring 64 can be coiled. The reset spring 64 can also 
act against the cover 54. The illustrated guide plate includes 
several case supports 89 that are used to maintain a space 
betWeen the guide plate 72 and the cover 54 to permit free 
movement of the ?ag 66. Flag guides 91 limit lateral move 
ment of the ?ag 66. In this particular example, the guide plate 
72 also includes a reset spring support 92, Which interfaces 
With the reset spring 64. Height locks 94 are disposed around 
the periphery of the guide plate 72 to maintain the main 
surface 73 of the guide plate in a generally parallel plane With 
the base surface of the cover 54. The guide plate also includes 
a hole 95 through Which the pin 60 can extend to engage the 
tab assembly 62. As it Will be understood, the structures to 
de?ne the path of ?ag and reset spring can also be included in 
the cover 54. 

FIG. 6 shoWs one particular example of the tab assembly 
62. The ?ag 66 includes a major section 96 and a ?ange 98. 
The major section 96 includes the hole 68 adapted to mate 
With the pin 60 to keep the tab assembly 62 loaded in the ?rst 
position. A ?ange 98 is included to reduce the amount of dust 
or other particles entering into the internal cavity. The ?ange 
98 also is pressed to reset the indicator and move the ?ag 66 
from the second position back to the ?rst position. In the 
example, the ?ag 66 extends slightly through the opening 70 
in the cover 54 and the ?ange 98 is disposed outside of the 
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6 
cover 54. The major section 96 is generally disposed Within 
the cover 54 When the tab assembly 62 is in the ?rst position. 
At least a portion of the major section 96 is exposed outside of 
the cover 54 When the tab assembly 62 is in the second 
position. 
The major section 96 can include several additional com 

ponents or features. For example, the major section 96 
includes skid ribs 97 that reduce surface contact betWeen the 
?ag 66 and the guide plate 72 or, in some examples, the cover 
54. The major section 96 also includes a stop 99 that acts 
against one of the structures of the guide plate (or cover), such 
as case supports 89, to prevent the ?ag 66 from becoming 
dislodged from the indicator 50. In addition, the major section 
96 can include an angled edge 101 to aid in locking guiding 
the pin 60 into the hole 68 When the ?ag 66 is moved from the 
second position to the ?rst position. The major section 96 can 
also include a retainer portion 103, or retainer edge, that 
engages the reset spring 64. In the particular example, the 
reset spring is a torsion spring. 

FIG. 7 shoWs another embodiment of the tab assembly 104. 
In the embodiment, the reset spring 106 is a compression 
spring. The ?ag 66 includes a bull nose 108 on the major 
section 96 and opposite the ?ange 98 to interface With the 
spring 106. The bull nose 108 can be inserted into the com 
pression spring coil and an interference ?t is used to hold the 
spring in place. 
The present invention has noW been described With refer 

ence to several embodiments. The foregoing detailed descrip 
tion and examples have been given for clarity of understand 
ing only. Those skilled in the art Will recogniZe that many 
changes can be made in the described embodiments Without 
departing from the scope and spirit of the invention. Thus, the 
scope of the present invention should not be limited to the 
exact details and structures described in this disclosure, but 
rather by the appended claims and equivalents. 
What is claimed is: 
1. An indicator suitable for signaling restricted ?oW of a 

?uid through a ?lter mounted in a ?lter assembly, the indica 
tor comprising: 

a housing having an inner cavity; 
a de?ectable diaphragm disposed Within the housing and 

separating the inner cavity into ?rst and second cham 
bers With a generally ?uid-tight seal, Wherein the ?rst 
chamber is adapted to be in ?uid communication With 
the ?lter assembly, Wherein the diaphragm is de?ectable 
from a neutral position in response to applied pressures 
Within the ?rst and second chambers; 

a tab assembly having a hole through the tab assembly, the 
tab assembly including a ?ag moveable along a ?rst axis 
from a ?rst position Wherein the ?ag is Within the hous 
ing and a second position Wherein the ?ag extends from 
the housing, the tab assembly opposite the diaphragm 
from the ?rst chamber; 

a guide plate disposed in the second chamber betWeen the 
diaphragm and the tab assembly; 

a pin operably coupled to the diaphragm and protruding 
along a second axis from the diaphragm into the hole and 
through the tab assembly When the diaphragm is in at 
least the neutral position, Wherein the second axis is 
generally perpendicular to the ?rst axis and the guide 
plate includes a guide plate hole receiving the pin; and 

Wherein the tab assembly includes a reset spring acting 
against the guide plate and the ?ag and Wherein the tab 
assembly is biased in the ?rst position With the reset 
spring and urged toWard the second position and 
Wherein movement of the ?ag from the ?rst position to 
the second position is actuated in response to the dia 
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phragm being de?ected a selected amount from the neu 
tral position into the ?rst chamber and the pin being 
removed from the tab assembly. 

2. The indicator of claim 1 Wherein the diaphragm resists 
movement from the neutral position into the ?rst chamber 
With a biasing member. 

3. The indicator of claim 2 Wherein the biasing member is 
a spring. 

4. The indicator of claim 3 Wherein the spring is disposed 
in the ?rst chamber and against the housing and the dia 
phragm. 

5. The indicator of claim 4 Wherein the diaphragm includes 
a de?ectable member and a relatively stiff inner member, and 
Wherein the inner member interfaces With the spring. 

6. The indicator of claim 1 Wherein the diaphragm has a 
Width, and the Width is greater than a length of the inner cavity 
measured along the second axis. 

7. The indicator of claim 6 Wherein the diaphragm is cir 
cular and the Width is a diameter of the circular diaphragm. 

8. An indicator suitable for signaling restricted ?oW of a 
?uid through a ?lter mounted in a ?lter assembly, the indica 
tor comprising: 

a housing having a base and a cover de?ning an inner 
cavity; 

a de?ectable diaphragm disposed Within the housing and 
separating the inner cavity into ?rst and second cham 
bers With a generally ?uid-tight seal, Wherein the base 
and diaphragm at least partially de?ne the ?rst chamber, 
and the cover and diaphragm at least partially de?ne the 
second chamber; 

a calibration spring disposed in the ?rst chamber and acting 
against the base and diaphragm to resists movement of 
the diaphragm from a neutral position; 

Wherein the ?rst chamber is adapted to be in ?uid commu 
nication With the ?lter assembly and the diaphragm is 
de?ectable from the neutral position in response to 
applied pressures Within the ?rst and second chambers; 
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a tab assembly having a hole through the tab assembly, the 

tab assembly including a ?ag and a reset spring, Wherein 
the ?ag is moveable along a ?rst axis from a ?rst position 
Wherein the ?ag is Within the housing and a second 
position Wherein the ?ag extends from the housing, the 
tab assembly opposite the diaphragm from the ?rst 
chamber; 

a guide plate disposed in the second chamber betWeen the 
diaphragm and the tab assembly, the guide plate having 
a main surface, Wherein the main surface is spaced-apart 
from the cover, Wherein the reset spring acts against the 
guide plate and the ?ag; 

a pin operably coupled to the diaphragm and protruding 
along a second axis from the diaphragm through the 
guide plate and into the hole and through the tab assem 
bly When the diaphragm is in at least the neutral position, 
Wherein the second axis is generally perpendicular to the 
?rst axis; and 

Wherein the ?ag is biased in the ?rst position and move 
ment of the ?ag from the ?rst position to the second 
position is actuated in response to the diaphragm being 
de?ected a selected amount from the neutral position 
into the ?rst chamber and the pin being removed from 
the tab assembly. 

9. The indicator of claim 8 Wherein the calibration spring is 
a compression spring. 

10. The indicator of claim 9 Wherein the base includes a 
foundation and a tap, Wherein the tap includes an inlet de?n 
ing a recess in the tap, and the calibration spring is disposed 
With the recess. 

11. The indicator of claim 9 Wherein the reset spring is a 
compression spring. 

12. The indicator of claim 9 Wherein the guide plate 
includes structures adapted to space-apart the main surface of 
the guide plate from a base portion of the cover. 

* * * * * 


